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Abstract. Mass loss is a fundamental, observationally well-established feature of
AGB stars but many aspects of this process still remain to be understood. To date,
self-consistent dynamical models of dust-driven winds reproducing the observed mass-
loss rates seem only possible for M-type stars if the grains in the close circumstellar
environment grow to larger sizes than previously assumed. In order to study the grain-
size distribution where the mass loss is initiated, high-spatial-resolution interferometry
observations are necessary. We have observed two M-type stars using the VLTI/MIDI
instrument to constrain the dust-grain sizes through modeling the 10 µm silicate feature.
Complementary observations are scheduled and we will present preliminary results.
1. Background
The inclusion of frequency-dependent radiative transfer in hydrodynamical models re-
vealed difficulties with driving the wind at the observed mass-loss rates in S- and M-
type AGB stars (Woitke 2006). Recent work by Ho¨fner (2008) has shown that this can
be solved when conditions in the upper atmosphere allow iron-free silicate grains to
grow to larger sizes than in the previous models (> 0.1µm). For grains large enough,
scattering effects become important enough to dominate the driving and mass-loss rates
of the observed magnitudes are reproduced.
2. Observations
To test this scenario the Very Large Telescope Interferometer (VLTI) of ESO’s Paranal
Observatory was used with the MID-infrared Interferometric recombiner (MIDI) (Leinert
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2003). MIDI combines the light from two telescopes providing interferometric mea-
surements in the N-band atmospheric window. We have observed two sources (RT Vir
and R Crt) using the 130, 60, and 30 m baselines and obtained high-resolution (R=230)
correlated spectra covering the 10 µm silicate feature. With MIDI/VLTI we can probe
how the spectral appearance of the emission changes from the extended dust-free atmo-
sphere to the inner dusty region. The shape of the 10 µm silicate feature puts constraints
on the size of the dust grains and by modeling the emission the fraction of large grains
can be constrained together with the scattering scenario.
So-far we have observed one of the sources (RT Vir) using three different baselines
(Fig. 1), and the other (R Crt) using two. Further observations using more baselines
have been scheduled together with additional observations to obtain a better S/N in the
longest baseline.
3. Results and future prospects
Already in the current data set, a clear change in the spectral appearance going from
longer to shorter baselines is apparent. Using the data at hand we have already started
tests to constrain the molecular layer probed by the longest baseline. The aim is to
make sure that there is no confusion between molecular and dust emission. The dust
emission will then be modeled in order to determine the dust composition and grain
size distribution with the final goal of evaluating the large-grain scenario.
Figure 1. The correlated flux of RT Vir as measured at the three different base-
lines. The left plot shows the results using the longest (≈130 m) baseline. This probes
1-2.5 stellar radii and corresponds to the molecular region inside the dust formation
zone. The middle plot shows the results using the intermediate (≈60 m) baselines.
This probes 2.5-5 stellar radii and corresponds to the dust formation zone. The right
plot shows the results using the shortest (≈30 m) baseline. This probes 5-10 stellar
radii and corresponds to the inner dusty region.
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